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High-dose exposure to benzene, an ubiquitous environmental pollutant, is associated with
increased risk of acute myeloid leukemia (AML) in exposed subjects, but mechanisms of leukomogenesis and risks associated with lower exposures are largely unknown.
Since AML is accompanied by profound epigenetic alterations, to assess if benzene exposure could lead to a genome-wide hypomethylation and to a hypermethylation or hypomethylation of specific genes, we tested the degree of methylation of five sequences (Alu, LINE, MAGE, p15, H19) in DNA obtained from whole blood sample of a subgroup of the Italian population (Milan area, Italy), composed by 77 gasoline station attendants (median exposure 61 μg/m3), 77 traffic police officers (median exposure 22 μg/m3) and 57 referents (median exposure 6 μg/m3). These subjects are well-characterized in terms of individual airborne exposure, urinary biomarkers (t,t-muconic acid, S-phenylmercapturic acid, urinary benzene), genetic polymorphisms, DNA-SSB, blood cell count and questionnaire data (demographics, education, tobacco smoke, alcohol, leisure time activity, personal medical history, residence, work history). DNA methylation was investigated by means of PCR amplification and pyrosequencing on bisulfite-treated DNA. Alu and LINE-1 repetitive elements were used to estimate global DNA methylation. Hypomethylation of MAGE and hypermethylation of p15 were tested. H19 allele-specific methylation was determined as a marker of Loss of Imprinting (LOI).
A significant reduction in global methylation measured in Alu (-9.95%, p=0.027) and LINE-1 (-23.28% p<0.01) was observed for a 10-log units increase in airborne benzene exposure. Airborne benzene was associated with hypermethylation in p15 (+3.54%; p=0.018) and hypomethylation in MAGE (-4.85%; p=0.049), while H19 methylation was not significantly different in the three groups.
Our findings suggest that low-dose benzene induces in healthy subjects
epigenetic alterations that are qualitatively similar to those found in malignant
cells and need to be further evaluated.

